A study was made of the clinical and radiological characteristics and the results of microsurgical discectomy without interbody fusion, of 26 young adults, who presented with cervical myelopathy due to nuclear herniations. Neck trauma was not a significant aetiological factor. The disease produced moderate to very severe functional disability in most patients (73%), in a relatively short period (mean symptom duration 6X3 months). Radiological assessment revealed the presence of canal stenosis, significant disc protrusions with paucity of spondylotic changes in most patients. At Restricting this study to young adults is aimed at eliminating any effects of coexisting spondylotic lesions, which have been reported in older patients with nuclear herniations,'9 on the clinical picture and the therapeutic outcome of nuclear herniations.
The classic descriptions of myelopathy due to cervical disc degeneration by Brain,' and Brain et al2 identify two distinct types of causative lesions: 1) nuclear herniation-where a circumscribed mass of disc material is extruded through a tear in the annulus fibrosus, most commonly occurring in young individuals and 2) annular protrusion-which is the more common lesion occurring in later life, where a collapsed, degenerate disc bulges the annulus. This bulge as well as adjacent osteophytes form the ridges typically seen in cervical spondylosis.
Few reports, however,37 have described cervical myelopathy due to nuclear herniation as a distinct clinicopathological entity. Some8'0 referred to these lesions as soft central discs. A majority of these studies included a significant proportion of patients of an older age group. In the study by O'Connell' the age range was from 22-53 years, mean age 40 years. The age range was from 22-71 years, mean age 47 years, in the study by O'Laoire and Thomas.7
In a previous report"1 of a small series of patients, below 40 years of age, who presented with myelopathy due to nuclear herniations, discectomy under microscopic vision, without interbody fusion produced very gratifying results. The aims of this study are: 1) to define the clinical and radiological expressions of cervical myelopathy due to nuclear herniations in young adults (below 40 years); 2) to determine the immediate and long term results of microsurgical discectomy without interbody fusion; 3) to evaluate the effects of this procedure on the integrity of the cervical spine in this age group.
Restricting this study to young adults is aimed at eliminating any effects of coexisting spondylotic lesions, which have been reported in older patients with nuclear herniations,'9 on the clinical picture and the therapeutic outcome of nuclear herniations.
Materials and methods
Between January 1980 and January 1990, 26 patients below the age of 40 years, who presented with cervical myelopathy due to nuclear herniations, were treated by microsurgical anterior discectomy without interbody fusion. The criteria for inclusion in this study are indicated in table 1. These patients comprised 32% of a total of 68 patients of all ages who had surgery for cervical myelopathy due to nuclear herniations. During the same period a total of 120 microsurgical anterior procedures were performed for neurological manifestations of cervical disc degeneration.
Preoperative clinical evaluation of these patients consisted of a complete neurological examination and assessment of the degree of disability using a disability grading system (table 2) . Radiological evaluation consisted of anteroposterior, lateral, oblique and dynamic views of the cervical spine and positive contrast myelography.
A standard operative approach to the anterior cervical spine was used through a right sided skin crease incision. The relevent disc spaces were identified by intraoperative radiography. A rectangular window was made in the anterior annulus and disc material was removed from the anterior disc space using rongeurs and currettes. Removal of the rest of the disc was done under microscopic vision, aided on occasions by the cautious use of a disc space retractor. All disc material was removed up to the posterior longitudinal ligament, which was identified under high magnification as a glistening structure with vertically aligned Patients were mobilised on the first postoperative day. A cervical collar was used only if there was neck pain. Neurological examination and disabliity grading were reassessed and dynamic views of the cervical spine were performed at the time of discharge of each patient from hospital. Long term follow up of these patients consisted of serial assessments of neurological deficits and disability grading. Dynamic views of the cervical spine were performed one year after surgery and at the last follow up assessment.
Results a) Preoperative clinical evaluation 1) Age distribution-ages ranged from 27 to 39 years, with a mean age of 33-8 years.
2) Sex distribution-there were 19 males (73%) and 7 females (27%).
3) Associated phenomena. One patient had an episode of neck trauma three years before onset of symptoms. In 2 patients an episode of neck trauma heralded the onset of symptoms. In one patient an episode of trauma aggravated the disease in mid course.
In 2 patients the onset of symptoms was during pregnancy, in the second and third trimester respectively. 4) Clinical symptoms-see tables 3, 4 and 5. 5) Preoperative disability grading. In all patients the degree of disability was assessed using the disability grading system in 10 instances, C5/6 space in 13 instances and the C6/7 space in one instance. from one to nine years, with a mean follow up period of 4-6 years. Eleven patients had been followed up for four or more years and 6 patients for seven or more years. Improvement of disability was maintained in 16 patients and in 5 of these patients there was further improvement of disability for periods ranging up to one year. The remaining 4 patients showed only arrest of progress of the disease and remained in the preoperative grades of disability. One of these 4 patients remained bedridden despite surgery (he had been paraplegic for 1 month before surgery). There was no evidence of delayed neurological deterioration in any of the patients.
One patient had postoperative neck pain for 3 months and another radicular pain for 2 weeks, both responding to conservative measures. Long term radiological assessment with dynamic views of the cervical spine revealed no evidence of subluxation or collapse at the operated disc spaces (fig 2) . Seven patients showed radiological union at the sites of discectomy (fig 3) . Three patients showed a mild increase.;'of spondylotic changes in the cervical spime without accompanying symptoms.
Discussion
Previous studies of cervical myelopathy due to nuclear herniations,579 emphasised the need to distinguish these lesions from annular herniations associated with cervical spondylotic myelopathy. This distinction was especially relevent in view of the gratifying results of surgical treatment of nuclear herniations, if undertaken early in the course of the disease. In this study, cervical myelopathy due to nuclear herniations in all age groups (22% of all cervical disc surgery) was of a higher incidence than in previous studies."°The occurrence of nuclear herniations in young adults in this study (38% of all patients with nuclear herniations) was similar to that reported in the study of O'Laoire and Thomas.7
In the original descriptions of nuclear herniations in young adults,' neck trauma was considered a common aetiological factor and the clinical presentation was one of painful, rapidly progressive cervical cord compression. By contrast, in this study neck trauma was associated with the onset of symptoms in only 3 patients (12%), sixteen patients did not have neck or radicular pain. The presentation was dramatic (symptom duration of less than 1 week) in only 1 patient (4%).
However, in contrast to descriptions of the clinical picture and the natural history of cervical spondylotic myelopathy,2 12 there was relentless progression of the disease in 92% of patients and in 73% the disability progressed to a moderate to severe degree in a relatively short period (mean symptom duration of 6-3 months). Hence myelopathy due to nuclear herniations in young adults could not be considered a benign illness.
In patients who had purely motor involvement, a diagnosis of demyelinating disease could have been mistakenly made, particularly in view of the younger age and absence of neck pain or brachalgia, which was the case in a majority of our patients. In 6 patients the abnormal signs were confined to the lower limbs and a cord lesion at a lower level could have been suspected.
Paucity of spondylotic changes and absence of vertebral subluxation contrast with the radiological findings of cervical spondylotic myelopathy. In 74% of patients, however, there was developmental stenosis of the spinal canal. This finding is compatible with observations made of the association between developmental canal stenosis and cervical spondylotic myelopathy.14 15 16 As observed by O'Laoire and Thomas7 in their study of nuclear herniations, a higher incidence of lesions at the upper disc spaces was evident in our patients (61% of disc lesions were at C3/4 and C4/5 spaces). However, in contrast to the findings of O'Connell5 who described only single level nuclear herniations, lesions were found at 2 levels in 8 patients and 3 levels in 1 patient.
The use of the operating microscope greatly enhanced the margin of safety of operative manoeuvres such as widening of an opening in the posterior longitudinal ligament or removal of a sequestrated disc fragment. Coaxial illumination, magnification and depth perception provided by this instrument enabled radical removal of disc material without the need to remove the adjacent margins of the vertebral bodies. The disc material removed from a majority of the patients in this study was macroscopically different from classic degenerate discs, raising the possibility that physicochemical and ultrastructural analysis of "soft" discs may reveal features that distinguish them from classic degenerate discs. Eight patients (30%) had tears of the posterior longitudinal ligament with sequestration of free disc fragments into the spinal canal. Only one of these patients, however, presented with acute pain and a rapidly progressive cord lesion. The mean symptom duration in these 8 patients was 4 7 months. Thus ruptures of the posterior longitudinal ligament with sequestration of disc fragments do not necessesarily present in a catastrophic fashion. All 8 patients with sequestrated discs had large anterior indentations of the column of contrast (5 mm or more), demonstrated at positive contrast myelography. This finding has been described previously by Isu et al'3 in association with sequestrated cervical disc lesions.
The results of this study show that microdiscectomy without interbody fusion for nuclear herniations in young adults, has produced gratifying results, as shown by neurological recovery in 85% of patients, with a low incidence of technical complications. Satisfactory recovery of neurological function was possible even in patients with severe disability, provided surgery was carried out in the early stages of the disease. The postoperative convalescence was smooth and collar immobilisation was rarely required. Similar results were also the feature of previous reports of this procedure for nuclear herniations.79 10 17 Long term follow up assessments have revealed that improvement of neurological function was maintained in all the patients followed up so far. There was no incidence of delayed neurological deterioration even in patients who have been followed up as far as nine years. Serial radiological assessments have revealed that discectomy without fusion has not produced any instability or collapse at the operated disc spaces.
These findings suggest that despite the capacity to produce severe neurological disability, cervical myelopathy due to nuclear herniations in young adults appears to be a self limiting illness once prompt surgical treatment is undertaken.
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